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Abstract of JP 63137684 (A) 

PURPOSE:To obtain a chimera insecticidal protein gene, by cleaving a gene capable of coding two 
species of insecticidal proteins of Bacillus thuringiensis with a restriction enzyme and replacing the 
respective corresponding regions. CONSTITUTIONS gene capable of coding 125 KD insecticidal 
protein and 130 KD insecticidal protein of Bacillus thuringiensis subsp. aizawai IPL strain is cleaved 
with restriction enzymes Kpnl and Hindlll to provide respective three regions of base Nos. (1-2174), 
(2175-2744), (2745-3465) and (1-2174), (2175-2822) and (2823-3528) and the respective regions of 
base Nos. (1-2174) are then cleaved with EcoRI and EcoRV to afford three regions of base Nos. (1- 
994), (995-1567) and (1568-2174). Thereby the respective five regions are obtained.; The 
corresponding regions (one of the three or five regions) of both genes are replaced to construct a 
chimera insecticidal protein gene. A microorganism transformed with a gene expression plasmid 
containing the above- mentioned genes is cultivated to afford the aimed chimera insecticidal protein 
effective against diamondback moth (Plutella xylostella) and Prodenia litura (tobacco cutworm). 
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SHSULA: D N AiSfcC 3 a* v V ©SlIBMtjSEco 
RItjDi50^ < ©Med ElS«'t>T25% SftlBlKlS 
LTDN A£fflftWBiL*:&. 0.1 fig/ atom 
ftlfy + Attt 1 X <5 St * 7 *' o - x y ;i/ C 
5U WSvifciftfclT-ofc. i*»&s S4H!7y7T 
Tl.lKb ©Baa HI-EcoRI ffi ft C ffl ^ 7 S V A/flift * 
gj *> au, -t»« l x 7i>-Aas, xy;-A 
fct R £ It -» T D N At SRI/, a ,, K ft <5: « 14 ft 
tc. 

i*C, pACA 1$H 1 g h RlSjffcfTiMraHUREc 
o RlfcAtf Eco RVT WM L tc. &t * IK»*7*'o- 
^ y/HiaikWtlf xT0.6 Kbffl Eco Rl -Eco RVBi 
ft*fll« Lx a ..BiK-i Lfc. 

Ax -/72 : * .A KpCCAl i)' 

B iflSz. TMed 5JS«/|>T. *4Ktt3ii7 K 
©Eco_RV^flBiTHigh5fi5««-C ^ tlitl 3 U 
1 fiSIKtS 0.8 X 7 Up - x y SEft 

ffll T » »f L K . 7ifa - X y 7U ® S5 *(( © |§ ® ^ 

^JB^^^-Otac 7 b t - 9 - ©T8£c* 
x 7 jjattiaae : f)S<Kai/fc 77 x 5 k©» 
a 2 agt« itimmizo. 

ftfc*577 X 5 K«-pACCAl. 

%>+lA:l 6 mr 7 X § K*pCACA3i«Ml7/c (SB 2 

agio . «c*> ^ + > 7iaae?u, *57 

7 X 5 K«»IPail3RBaB_HI*>'«kC7Pst_I X9)SHt 
4cicj;t)SSc*8f 4CiA<T§4. 
in. AiBBT©*x 5 iiisaoii 

ISSS L it S- + 9 4SB*577X 5 KpAACI, 
PACA 1,pACCl,pCCAl,pCACl. pCAAl, pACCAlfc <fc CKpC 
ACA3*Cohen b o % ft C HE t' ASS ® JM 103 
A Lit. 

}# b ilii A!5 ffl ® Sir Ifl# JH103/pAACl, JM 103/ 
PACA1.JM103/pACCl,JH103/PCCA1,JM103/pCACl.JM 
103/pCAAl. JM 103/pACCA 1 *> i C7JH103/pCACA3^4 
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7 84186 001- fHfri&LTOHn 
< jf S.*IBSSttt* L 7a xfcftlglS 

C lOg 0) Y 'l ~f Y '■/ x 5 g ONaCK 

S Jfl'f-X Htx h (f •( 73tt) * 

1 i ©iKa*ic}3j)i$ 

4. $ft$0.25 a4 *#aLa<t>fitt(10.000rpB 

2 *HBI) c«k ») IBt. 100 /i t <D V's? n'tkifi 
« C62!s»H P 0 X -*»(pH8.8), 2 ZCW/V) Kf 
■>>H£Bt7 P '1 ■> A. 5 Z(V/V)2-> n-A7H? 
/-n^ 10 %(V/V) *• ij * 0 -;i,.0.01 X(»/V)7 

cftSJix loot 5 JHS! 
»*SSLfc. lO.OOOrpa T S L ±»*# 

32 Lt», -t ©20/» 4 *LaeaaIi &©3r£(Natur 
e 227. 680-685) (Cia-jT SOS-HI U7#')*71 K 
y^asiaittc y^*?-?- 

i^-7')'J77) Tlfta Lx BS*0£JS L T 

*©8S*x ^718*877 

X 5 K pAACl,pCAAl,pCACl *St;*]|IBJN103 « 
Ttt#? 8125KD ©80/< y P'A<»ffl£Jlx */ 

7 S0»ar 5 x 5 kpacai.pacci.pccai.paccai. 


SLt. *§*$ 5 it *$H2Lx 6000rpa x 5 9t 

rai8-t‘LTH*a»x -so t m 

a-caw^Hj-yt. :©att^ 3 ®as«t/;». 

2 a4 ©TE«*«CfiifiL30#>IB!-f-3 5 0©t38 
aiaatiT,/:. ftc. c ©e»tu?et*7.ooorpi 
■c 5 »raa-c«Lfct«**»/:. £©ct«a«-*ia 
>'-r7uaai«c!B«LTioo tsara 
SDS-PAGE-C##r L/t t C %x 
S-attA'*ilSL*:tt»B#Cfe<''T> 

$a ©^85 + H 7 Wi!aan,fc. it-, 

Tx ±Eia8l)£*J1lP'4 C&C«fc >) x SSCjHi* 

«k< + > 7a*tt5a*wa-cs4c.i*<wt.*' 

i«7fc. «*x COWfiffitix *8©1§*«C 

oV'TWSftTSEciC.t^SIELTV'i. 

V. *B8T41J)i/! + 7 7«*ttie©«S 

®(4 

IvcteaLfctffe-eWlJLfc + T' 7«4iS8 
AAC.ACC,ACA, £ x 3 » C MS L te 125KD a *148 

0©sas«*-en-en 1 nr^Aifiwca* 

ii*-tt7;»x 4 y 3 P oiOEEcffiA* 


HS3H363-137684 (6) 

PCACA3 *£t/*I3BJM103 Vk 7? ti #?• 1130KD 
affifi/o K*<(4lil8 Jifc. ctiiffll6/<y K 
HV’ "8* fc fJt 125KD. 130K0 a*148 0 ft# £ ft S 
ttttS'XSiSfc^Lfc. 

y ;i/±©«■ * f 718^7 K 17 7 p \- t - 

#^7588«7 , 77 

s K*t-t^!afflJHio3 tfcii-e-n-fft£@«t£e 

£*: »)25~30 ZCfflS-r* + > 7*1*1480*4 

iLfct 3530#1H) . ItoTx C. H<b©*lBE 

®ae»4«x /<*■ 7 x • * * o y y •> x • 7 -< 
y^-lIPL 80125KD a * 14 3 0 £ 130KD a*a 
S0 £*'e>ffl*<?n4 * > 7a*ttg0*i»*J: 
<4iLTl'4;ii<ltS81lfc. 

W. *»BT4B<5‘*ifc*,' 7a*ttS0®«® 

m 

*1BB®B*eBU*JM103/pAAC1.JM103/pACA 1.JM 
103/pACCl.JM103 /pCCA 1.JM103/pCAA1.JH103/pCAC 
1. JM 103/pACCA 1£ «* Xf JM 103/pCACA3 * itLft IL 
T’o X«flt^l6ifiT-a«# L fcftx *©0.1 ■< 
*i0 ■4©L7aX^lfeC^Lx 371 T 20ft 1811§ 

tfx 3 0»©5E*»*K«Lfc. 3-fcx £80© 
50 ilC*777S^iJLfca, 
»62Lx 3^ffl3+*'tt4l0EcH48-tt, 30 
&®5E*»*ffl£L/,:. 

I ag/a 4©S0ffiiSi«*7NX<y3 p $ c 4*. 
fc t S x AAC 80T ttlOEE* 9 EE*<x ACA 80T 
ttl0EE*10EEA<x ACC 8 0 X ttl0EE4>10EEri<* ti 
■enjEtLx * JiC*i LT125KD 80TttlOEE* 
lOEEtfJEt LA:. *«:. 2 a g/ a 4 ©8 0ffi«« 
i3 t#tt4C4A.fcil . AAC g0TttlOEE4 I 
SE«<. ACA 8 0 7! ttlOEE* 7 EEA<x ACC 8 0 7! 
ttlOEE4» 9EA<*n-e*i5Et:Lx -t Ji C tt L T 12 
5KD 80TttlOE4> 6 Ej»«Bt:Lfc. 

It^tx *.■'78*1480 ACA JS«ttfACC ttx 

H*4C«Lt. 125KD 8 e Zl'tti 

ftPUoa4SU4itC t ifi m b fr t ti tz . 

4 fcx *>. 5a*14g0AAC fcx 125K0 8 0 CEE 

«-r *a*ffit4*^r l <t A<st&3 nt. 

i 
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1. 1 2 5 K D a £ ft g Site*© HUB 
IS &B & & 3 + tf to £ If * -s a ^c«L 
T• *- x o vY > •> 
X • T'tf 7<( I PLNa7«c®iife 

7<f 9>l I PLtt C a.-XX-T«'-hyy 
t *7* t^u ***•♦- >; » - * * - e 

X (U.S.Departuent of Agriculture Research 
Service) £«) *P ( I- ') 7 

10g> N a C g 5 

!. -(-A H + A (>7viH Si. 

(i'^vft) 1 2 g *jHxT 1 t £ L. 
ttKUfcS^iSft) -hTtiUfcLs »&*ifcttrtlB 
tt 3 2 ffl C -7 £ . 7* 7 X 3 K Wflf * (t o fc . & * 
®Btt* 1 OmgOPYjfifciSlfe (PYiFffitS16 
<£ "C 2 4 4IS|t&«ft. a* 

a-t'Jfift (20.000X g , 3 O^H) c«fc>)*Bly. 
Birnboia£Doly (Nucleic Acids Res - 7, 1513- 
1523.) 75^1 KDNAtlHS 

U. 0.8 %7tfa -xiffl^SSikibK J; >) 75 X 
5 KWHmt -,7c. -t©tS*. *?8f Lfc 3 2 ffl© 

St'T D N A* ') Jv —DNAfS 
Srt-(7/K:2 lH*SHI:7yti5Atliii g 
Ha. 5 5 t T 4 IfWlrai&l^ i*J8SSC*ftteB 
Zittz. S2I1&. 1 0 OpJfflO.OlMHUT-A- 
7 5 y-Sfi (TEAA) (pH7.2 ) CS«L. 
a#HPLC*5Ac 1 8C)H). 7tiiM 
A'-O.l MTEAA (pH7.2 ) ©i3«*-C»aj* 
It r,tz. 260 n B 0»iRf-i>a»*})-BlU. S£® 
» 1 0 0gi»7tlaM*t«Blfc8 0» 

»«*»*.> i 5 5 )-iBj»aLfc. 1 s fl-rasaa. 

ft* U y U/c &. 62® L, 0.01M TE 

a a (pin .2 ) l o o n g HhstL, 3f i,c»Si 
f-A'* l 0 0 n t{DA. «£Lfc. 

^7T. 0 0 p itii. 3 

HSoKft* 2 UItI'x $2® Viz. 0.01MTEA 
A (pH 7.2) T8JBU. BtfHPLCCJ:42 6 
0nu»iRf-^B5)-*^©L. BB2*. I 0 m M 
MX - lei (pH 7.5) + 1 m M E D T A ( T 
E) SiftCiSWLfc. jS»l,fc£/SDN 

Aro-ro^paiaKb^if-vA:. s//g©£js 


HB3B363-137684 (7) 

Ufti(J«:3-ffl75xl 

i69-50Stt475X5 K /%*:?- y C # 

871. 4.0Hd. 4.8Hd, 5.4Md. 8.5Md, 12Md. 1 

5Md, 17Hd, 21Md,37Md. 40Hd, 50Nd, 52Md© 1 2 
*07*7X3 KDNAAypA'KSJftfcHtlii 
7 >MP 7 -( I P L It 7 «c £ « ft ft fc . 

C © 7 -f * 7 -I 1 PLI*x7Hi«. 77^<X H 
RSKS@( ISft«RSt£«Jl3tfcar0F?SJ9t) 

Bacillus thuringiensis subsp. aizawai 
I PL NO. 7, 3Ftt#^<aiW£«f5 1 1 5 SfiL 
TSK3ftTl'4. 

y 4 *y v 4 i p lh> ftto a&ftgaafc* 
<0 9 u-^y7 

Xtv 71 : 6RDNA7D-7(8tt8 
y* ?■ 7 x • ^-o. 1 ) yy'y-yA • p >) x 7 - * ■ 
HD— 1 Dipeltt©a;&ttgfia(2*©i83K?!J(Whi 

teley £, J. Biol. Che«.260.6264-72 (1985)) 
«»%C^tDNA7o-7 (5 ' - CACAAATCCA 
GCACCGGG- 3 ' ) L ft. 7751 !'•/<-{ 

gi>Xf AllODN A&flfctS* f lb 3 8 0 A ft 

DNA7a-7 (ftlOOpaole) CRIBS’* OX? 
U*- * K * -f * - X Ctrl®) * 1 5 X ^ V t . 
IOOaCI® ( r - ** P ) ATP (T -7 - •> f 
A • >* + y\*y) fciOf 1 0 (SaKORlBiifffi (0. 

5 H h'iX-IR (pH 7.S) . 0.1 MMsCI, 
0.1M2 -yg/*7H?y -/K *1 OfigflH 
xfcO-SSSPk^linxTx 1 0 0 n g £ L . 

3 7 t 1 I? Col £ l£ & , ^ a D * /P A : 7 x y — ;p 
( 1:1) tiAi^a. ±®*5HR Lfc. 
Lfc±®«. TE«9i« (pH 7.5) T*ai(tUfc 
DE-52*5A (7v IvyH. 0.5 aiO 
-<» K54 7) C7754L. 3mg0TEffi9i 
« (pH 7.5) Titiia.O.lN NaCg-TEffl 
8>® (pH 7.5) TiSm^JrV's 
HU. "P«a^lSDNA7o-7tttSLfc. 

X 7- y r 2 y 4 *f 7 *t I PLIh7«075Xl 
KDNA5-i75'J-fflttS 
2 OOragfflPYififtieilSnSf Lt74r7 
H 1 P Uh 7 ttOSfri 3 OmgtDGtJHfi® (10 
J< 7'ltn-ft. lmMEDTA. 5 0 m M I- 


- 497 - 



9 7 -iS6* (pH 8.0) ) TifcrfU,. 8 m £©')•/ 
7 - i. (5na/m £) JCSSb. 3 0 * T 2 KflSI 
£ JC S -£ iz . 7 s (Z s 7 /P * 9 i§ & (0.2N N a 0 
H . 1 X Kf > /P K B * h 'J 7 2. (SDS) ) £ 

1 6mi)jni. ISU OtfHffiBLA: 

©5. 4>W@« UMSKth^i (pH 4.8 
) ) 4rl2m£)jll7. 4 t C 1.5 3 

<t>Sft(14.000 rp«, 2 0 tflBl) e J: *> ±® 

I/, OmJllli, - 2 01CT1 

•SRa&EL. I 9 J - /PitfifC i *> - DNA£0 
•RLfc. 8S@i*. 5m(ffll).l)l#atMju 
cSSLs TEffi** (pH 7.5) T¥aHfcL*:7* 

7 -MliJftg* 2 ED ft -a ft: © S . ±g*#H* 
U. 2?Ofti?y - H ® i i' y - /p 

itHLtz. $S>£.8Sffi&. 6m «®TEii 
«(pH7.5) eSSL. ffiffiCttrjTSIt-b >7 A 
^aiffiSiaaea/t'C j;»). 75^5 kona*# 
S3 Liz. 

-?§'£. 5a!® 75A$ NNAil Oa 
- v I- ©$lPHHig B a m H I TWBf U. If g CD 

©10m M 7 f; >73 0 yB (¥?Mt¥) s 25 /» 
4©3 (BiafltSlEigaS (200 m M h 9 7 - JSB 
(pH 7.6) 20mMMgC£ s ) fc «fc 17 5 // £ © 
35S?/k ) £flnJt.£$7 5gi££L. 1 4 r T 6 K? 

isny + i'c-nt. 3 £ ft ft: 9 - -e s is & 

i o // £«. t. 3 v t-^©^ffi (wsai^.X' 

616-626. 1983) -CiBKUfc 100^ 

4 ©ASS® D H 1 tic (ATCC3 3 8 4 9) ©3 
vf-ry HrA-Cjii. Of? 1 5tlSM y 
+ a -N*-hL. 4 2 t T 4 OttIBIJftttaLfcO'6. 

0.9 m £ 0 L 7 a 7«#:i§lft ( M) 7 1 y 1 0 g . 
(*AH4X)7i>)5g. N a C I 5 g, ** 

al/3-7 (^TMfcS*) 1 giJlJi. SES*T£S 

1 «ifi) «li, 3 7 «? 1 I*|8J -(•✓+* 

^ — h L/. ft $* i8 BE 5 0 m g/m £ © 7 y t‘ •> 9 
yiirt- L 7 o 7 ¥151316 ( L 7 n 7«flcl31fcK 
1.2X tt£ 4 «k35S5c* mate (>©) cry- n 
it. 

7 7- y 7 3 : 3a--/\-f7y7-(-t'->9 ye 

■kiaittseae?* o-y®*B 


HIM63-137684 (0) 

7iy-/P:?oo*/PA (1 : 1) 

latid. 7 9 j -^ct*e«k »i d n 
A£B«L* (&B&. 2 0 // 4 ©T EI20ii£ (pH 
7.5) tZZ£i£ Liz. £ ft: . 2/ig©pUC8'<7 
#-757 5 K ( 7 r /p v •> 7 a) £ 5 a - y h 
©!S1P86I£ B a m H I m*©HftT D 

N At®®!/, 2 0 fJ £. © T E }2 tli fS (pH 7.5) 
£SJ>SSK 5 gi £ ffl*K@7 /p* 9 * 7 7 y *- 
■b" (SSS< 2.0 aiy M . 5 0 P <00.1 K 
Mj7-SB®9i« (pH 8.0) . 1 5 /a £ ©3t® 

**an*ft:ft. eorciBB^y+a^-n 

7/P* ■; 7 *■ 7 9 —-fe-&3£lf ft:. £lS&. 

7 * y - A/-7 BO*/PiJiia*2 EHy © 5 

±at#RU i^y-/Pct»e«t»)DNA*isl 
«L.20//£©TE«ai?6E (pH 7.5) K= S iB U 7S 
7S*e. 15 t> £ © B a m H I SMBl 7 5 7 5 KDN 
A g® £ 15// £ © B a m H t^JBipUCS^^ 

7 - D N A jg®£ig£&. 1 g»£©T4DNA9 

iS-a ($tSii. 0.1 B.i V h) x 7.5 „ ecu 0. 

1 M 7** 7 H h-/P (#JHfc4*) . 7.5 /»£ 

7 U - h K.]£lf tz 3 6 s. - £ Z ft® - ho-fe/p 
"-77<A^-cy7'JH. J6C7yey 
'/y (5 0 // g / m £ ) ftt^D7i7 i; 3- 
/P ( 6 0 0 (i g/a <) ££t,¥lS7u-l-Cfr 
L/. -S4 y +»-<- 1 Lfc. 1 ft © 7 4 /P £ - 
S (9 . 2.5 m £ 00.5 H NaOH^JJi, 5# 
RiliaSL. tf§© 1 M M A -®B(pH7. 

5) fcJjB*.. 5 fHBIJftE Lft:. J6C 2. 

5m £ © 1 M f 'i 7-SB (pH7.5)-1.5 H Na 
C £ T 5 tfBteSL. 8 0 t T! 3 l#B|. 

K$T‘c4aaL/c. 7</p?-4as*). 1 om 
£©0.1K SDS-4 xSSC (SSC ttO. 15 
H N a C £ -0.015H #iyB+MHA (pH7.5) 

tst) ^an^.. 6 ot i 5^-jaagi. 7 ^/p 

B»<07P«4 . 

7'1@« (4 x SSC. lOxx'y/'-l-. 10 
0 /» g/mMf-tyyAf^ 7 1 J 15 D N A 

(•>/■?a) : ill. 1 0 x f y/' — f it. o . 

2X7/3-/U. 0 . 2 X . £ ij f i /P f □ 0 K 

y. 0.2XBSA«tt'1587J4) CgL. 
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6 o t r 3 otrajaa L/c . X 

x V f 1 TttS! L/c” P SSSI^^fiS D N A 7 n - 

7" o @ & 4 c 7 .< 

5 Bt-S'l y+i-< - Hfc. i\ 4 1') f ■< 
4£-->a V». 5 xSSC-O.IXS 

DS8KT 1 5»ra4 0itiH,. 7 ■( *9 -*& 

PiK. @18 

© 3 O - /N 4 7 >) ? 4 -fe' - •> 9 y £ if n „ ,-K -7 
f •( r?n-y*l!BiDH 1/p AB6«S8L 
/c. 

r( 4- 7 7 . • ?• a. ■; y y y •> ^ • 7 4 y? 4 i p 
LNi7tic(o»Aftigea<E^g?)gBf 
tfflLfc^y-r/y^D-y^lSSDH 1/p 
A B 6 ^> <•> Birnboia £ Doly ipGA^THiCCiE-^T.. 

7" y 7. 5 KpAB 6$IBLfc. 7’ y 7. $ K p 

A B 6 -tSlKffilJRs B a m H 1 . Hin d 0 * _P. 

s t I .. B g 1 0 x P v u I s E c o R I „ A 

ha m. Kpn I' Cla I &fflHT01Wi L. 0. 


VH6. ($ffli§) . U(®r?47-DNA (P 
L 4 * /t $ A /P it) - 4.5//40aSS;k4-fln 
A. 43*1 2 v e tV. 6 0 tt l 5 5H8)»l]S 
<$. sac 2 o tfia/aau/c. c ©sismck 2 * 

4© f or * P) ATP (dOOCi/aaol. 7-7--> + 
a • •>'♦/</) £ 1 // < ©* uy -KrttBS# ($ 

@ ia ^ 23. — v h) * fin A. ^ S 4 Lfc. C. © jg ■& 

*8t© 3 . 2 // IfO^ lia®2 M « © d NTP 
+ d d N T PS^a (£Si§) tCfin*.. 4 2r 
T2 0 #181 fit E L/:. J*U » <L <!> * *. - 7\% 
« ($Sii) *fin*.. $ 4 2 r t 2 0 # 0 

fitBL/c. Bi'&K.. 6 p t © 9 5 H*»yj.7 5 K 

6 JR (0.1H7nA7*;-«'7«'-i0.1 

«®+->uyi-77-*«^t;) tmtA/c. J*£ 
Cltl'. 6 XT 9 <) JU7 $ K • L, 

-L&£l5« 2 p l *7 r y 4 L x 1 7 0 0 VT6 

itra. «svik#i*?T.»VAu««eaa. x*a 

7 * 

/c. »!Sl/csse?!)** 5 icst. /<*y 

A • f a 1 ) 77/77 • 74 7'74 I P Uh 7 » 


HB3Ha63-137684 (9) 

7 S47*'a-x1g3vi|c#J|-C#tJf-f4C&K:,j;l3s 
<y»-iDNA 22.4kbffl®)Pa»*lft|g*fl=S 
L/c dB60±8B) . Jbi:. liSffl^/SDN 
y . „ 4 -f <) fT 4 -tf - 

•> 5 yfc <J. Mol. Biol. 98. 503-517(1975) ) 
£cfc *3 - •< y * - i- d n a + ©ai)4iieia&? 

-t©pHs©»ffl/£®iPaMjRife[a«- 
ttKL/c (S6ITfit) . «-a®IPBB 

STWBiL/cDNAffliPT-Jt^^^-p UC I CD 
7 9b — — y 7” L /£ ft. Bi rnboia £ Dol y <p © 2f ?£ 
Ki!)DNAlfr{^f7 , 7A$ K D N A 
L/c. St>2l/;DNA$ 1 8 p l®TE (pH7.5) 
CfiSftc 2 A «©2NNa OH«j8i. SfiT 
5 # IB) fit E L % 8 A 4 01.5 MBB7^ti7A 
7 * fin A. . 10 0 a «ffifiii//-A/$8iii. i 
9 J - A/fctfc*)? -» /c. 

12,000 rpa-C 5 tBia-ll'l/. St**BiRft. £ 
IB L. 0.5 pno 1 / 5 m e £/c4,fc-j3&S3)cK:i§JR 
S-tt/c. 5 m 1 0ffl8l/t7 5 7 5 K'DNA (5 
pool) iz. 1.5/i 4 © 1 0 iSffl® / b/ -8! 

©134)45aHtta KyATG^^Jfi 
£ 1 . Alvr31-yTAA7t»5434S59 
s®3-f/ b' 7" 81$ * *> 5 . 1 1 5 507 5/ 
St* 3 - KUPfc. 

2 . j< 4- ? x • f- a. u y y y •> a. • 7 4 f 74 1 
P M*©«&1455ae^©AHjBrt%5^BW 

H/Jg/yAi Kp A H p A HI © 

ffig 

A T y 7* 1 : A h a 0 D N A gli )t © ili 53 

aittseanE^^t-L-^i o/« g©ffl»A«; 

T57.5 K p A B 6 (C . ftj Oii 7 h ©SI1PSB 
*_A_h_a_ 0 £ fin A. . 1 0 A 1 ® A ha 0 glSjff 
Cl OmMMJA-JfiBt ( P H 7 . 5 ) . 60m 
MNaCd. 7nMM|Cti,lOmMEDT 
A. laM'/f/AH I--/1/) dll 3 7 t 1 
I8I5Jc> 2S» Slo®^0.1 a j/ a < ®Slti7 7 
7 Aitt- 0 . 8 K©®flt.£7 d - a V/u (~c 
■bXfT ■ Ot-T- 7*y MJ-aS) «C)ftL» 
o/:. iktta. R^ISly 
y/TT. 3.5Kb© Ah a BDNABifrt: 
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fflsr-syn-eistf^gj*) aju. <o . 6 

5 t T 5 BiMLtzYii'K. 2 fg#© 

T ESHI (1 OmM hn-mu (pH8. 
0) . O.SmMEDTA) £■ Jll A. . T E 8 3i ® 
Ht&ffUstz-? X ; - JUilm A. T . 7 x J - PU ffi tfj 
iVr-ifc. 10.000 rp«T 5 tfHiarf.'b. ±M£# 
SHLfc®. 1/40#© 4 M N a C 4 HXXf 2 <&#© 

X*/-PHfcJHlJlT» - 80 XIC 1 otfisi&sr 

4;icj:»IDNAii^;-*a:iBl.ta 1 10. 
000 rpaT 1 0 # 131 & & L . DNAt0iRt. 1 
0 v £ ©MB*Cfijg Ltz . 

X r v 7* 2 : -«* * -©raa 

1 P'g©&*I'<7i' — p UC 1 8 (7rJV7‘> 
7tt) C. 1 ii 7 l©«W»*HJ_n_t H <$ 
Si§) ^flUix 2 0 pi £ © H i n c D SIS® (10 
niMMA -«K ( p H 7 . 4 ) . lOOmM 
N a C £ . 7mMMgC£i . 1 OmMilt£-A 

I'O-A-) tT37tl »*l8ISl&Lfc. SIS®. 

5lS®C$g#©7x/-PI/-7nD*pl/.i. (1 : 

1 ) ig®*®*.. ig-n L - 10,000 rp«T 5 #613 

1 0 m M M g C £ i lnM2-M*/H# 
J-n>, 100 /‘g/ml^r&Ht7)i>7iy) cfj 3 
Tti^relSlSL. 7*'D-x15SvikSl|-c^-8fU 
fz. 7 if a — X #»&#!©*$&<fc *) . 7 

*-©1 a c/ot-7-i«as-i?ica*ttse 

X 5 ftp AH ! iL, 

12^riRlC»»(Lfc%iar5^5 f t p A H 7 i L 
fc (35 4 0&IB) . 

3. ? 7 . • » a, ij v¥ v •> % • 7 4 *y 7 4 1 

p Ltt©«att£eafe^©^»Baw%g^BQti 
Aic*^a2l±AiJLEJLBJ_©itg 
at-z/i ; Battgsae?t^t' pm - 
B a m H I ffi), ©ffl® 

asttBaa£?*#ctfj5 pi joasr^ 
irpAHic.ftniiyf ©sapawig p a 

_C_ I *? «fc 1(^1 2 03-iy h ©MPSaig B a m H I 
£ AD*. . 5 0 pi £ © Pat I SJS ® (1 OmM t 
'lA-Sfi (pH7. 5). 50mMNaC£. 

1 0 m M M g C £ t . 1«M2-AA*/U# 
y — ;u, 10 0pig/m£tfcitL7S7Pt'7'$y)i3J 
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'll'®. IStjUll/*:. 7§‘c, 2(ga©ftx7 

/ - n'i Unix. - 8 0 1 e 1 5 fl-nattH Lfc® 
10.000 rp.r I 0 jHBISifc L. DNAtSUl. 

1 0/!£©!@7klC!»lS;Lfc. 

AT7/3 :887jAl K p A H 7 4s J: O' 
p A H 8 ©»& 

Af vrU'iCfXfvrZTWSl/ fc A h a 
in D N A Bi fr *>' J: 7 7 - p U C 1 8 £ * 

4i-F*il^g-fOfg-&L. 7.2ii v t©T4 
DNA'Jtf-f ($S®> * HD A. . 4 5 P< £ © V 
*'--fe"KlS« (6 ( a M M A -a@! CpH7.6) . 
6.6aM M g C £ 1 . lOaM -7 f- :£ X U •( f — n>, 1. 
0«H ATP] H»T 1 6 X:. 2 I# H 5 IS L Ac . -t © 
®. Cohen C ffi l'. KlSffi**I8S J 

M 1 0 3 ( 7 r IP-? >7tt) R:®Ste»LAc. Hi 
ai/fc7 7t->'l Birn 

boi»e> ©2r J£C ttt'7 - 7 Al K D N A tfflSL t 
ftl Pgfflr5A5 FDNAC. 3 pi — y 1 ffl$I 
PI Wig H i n d Hin d EISlS® ( 1 

0 m M f ') A -(S8 (pH 7.5), 6 0mMNaC£ 


T 3 7 r 1 »#HSIS®. 3 0 pi £ ©T El*ai®T 
8Sfc L, tz 7 x J - pp^JDa T . 7 x 7 -Pl/ttffi* 

fT-»fc. 10.000 rp»-c 5 #r=ia-c.>Ux 

®. 1/40#©4M NaC£*{J:U'2(S#©X^ 

/ - . - BotcioaiaittBufc. 

10.000 rp«T7 1 0 »r4!a-t'®x DNAtSdLx 

Bias til:®?. 20 pi £ ©assies® u/s. 

7. 7 y r 2 : -c 7 7 - © 99 si 
tt5pig©&!S'<77-pKK2 2 3- 3 ( 
7rA'7i/7ttS) Cx 0.l3--yh©#lPaSI 
1R B a m H I Ctiiii) £ljnx.x B a m H I KlS 
® (1 OnMMJA - SB (p H8.0 ) . 7 mM 
M g C £ t . lOOmMNaCe. 2mM2- 
7/u*rhX77-PP. 0.01X7 •> Id ® •> PP 7” 5 
y'i «t>Tx 3 7 t: 1 5 tflBISlSLAc. 5lS®£0. 
1 pi g/m £ffl|Ufcx*-£/7A££t;0.8 Xffl« 
St*T*-a-xVPPC®L,x o tz. 

ikft®, E^a^y/TTx p K K 2 2 3 - 3 ill 
sitti 2iB©BjjiH ma®ia© 7 ?x lo 

(4.6 K 
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b) 6 5 r*C 5 fl-RS 

jjd»l*. y;u*si&?Lx 7 * ;-^aasax x 

9 J - ii'itm DNA40(!t. 20ne 

©1@ACS.SL-A:. !aaifcDNAig*c > ® 
t»iSS3niM0(afAt!'']''Ej>^AJ fti 
W5ii7 h © *18 a D N A Hf 'J > 5 - -fc* I 

7 — ■>’ 7 7 ^ -A >* h * SB * ■> 6 0 pi © H i n d 

rasas® ( 1 0 m M h ') X-18* ( P H7.5), 6 

0 m M N a C 2 N 1 0 m M M g C g , , 1 m M 2 

-9>1>1)7’YX9J— , 1 0 

Sr;i/7'5 y) 4»Tx 2 5t> 2 5[HSlS»x 
7*7-AI/ttJlt5x X * 7 -;ufcfci®*tTl'x D N A 
t04!L> 2 0 p i ©1@ACS.SL*. ft 1 p 
ifflSlLtDNAC, 3xi v hflDNA'J 
*•-*• fciJDix * h a t O') It -*5. 

IS® C 6 6 m M h ') X - 1® ( p H7.6), 6.6 m 
M MgC< t « 1 OmM *7 T-AXlsd 

l.OmMATP) tfl 6 t. 2 IflBJSlS L Ac . 

*©&. 3 -x y bourniz v'. sis®**sb 

1JM 1 0 3t*C®@etftLAc. {US L Ac 7 y fc* 

Af-/7 , ltJj;0 : Ar-/72Tffl8l/ fc P » t 
I - B a m H I W®rDNA»iJt;i3«fctf'v'7?-p 
KK 2 2 3 - 4 * 1 *» gf7gA !y , 72 

X X V h © T 4 DNA'J#-f 
4 5 p l O') it- -fc* S£® (6 6 m M M A-S 
St ( P H 7.6) , 6 . 6 nMM{ C f i , lOmM 

i'J'AAP'I h-AP. 1 OmMATP) +T16r. 

2«trelSlSL*. a-iy^ojitclitl', SIS 
®**8ia j m i o 3 t*c»se» l *. ibsl 
A 7yei/'J yHttaB;-«l§fL s 7*7 x 5 
K D N A *185? L * . (i|l)ig®77AS KDN 
A C x 3 xci y b ©MBS8 B a m H I *jjn*x 
30M © B a m H I SlO«^T 3 7 t . 1 S$Tb 1 
SIS L x 7**n - XiastikibT^flf L*. 7ti 

o-xiaa*Sti©ISmA»)x 3%S'<7 ? - © t a 

c r a * - 9 -©TiECx »* ft s easing 

iLfc77X5 K*iMtRLx :M*577At 
KpTB 1 £ L * (84SI81) . 

##{W 2 
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> ') 7 5tft 3 D i - £• lg$f L x Bi rnboio s ©*?£ 
Cttl'x 7*5X5 KDNA*8833LAc. ft 1 p g 
©7*7X5 KDNACx 3 x^. v h 0®)I1S?I?BJL 
a m H I *fin;L x Ba m HlSlS®tt J T3 7tx 
1 1$ PhT S IS L x 7 it o - X'B§\A®!iTi)-8fLAc. 
8 ? 0 rLAc 7 * 7 X 5 K 0 ^ 5 , PKK223-3 7* 
7 X 5 K © -7 ;i >=f- • 9 o - - y 9' SMS. © B a m H 
I 8Bfiiri<iS#£ftT.fc!3x (gi© B a m H I 80 ffi# 
ifi^LTl'i77A5 K * 3 K L x p K K 2 2 3 
- 4 4 L Ac . -7g , Cxft5A<g0pKK223- 
4 D N A Cx 10x — v b P a t I 

til Oiiv HOMPSfilSl^jnH UJffli, 5 
0 A/ 4 © P s t I SIS® (1 OmMMU-ia 
( P H 7.5) , 5 0mMNaC2x lOmMMgC 

it , 1®M2-/A-*AUA/-II', 100 
Aig/mgiKl[[Ly|7A/7’5y)4 l Tx 3 7 t x 1 
H>WSIS»X 7iA - /HSitix x99-Jt'itiSi 
?foAc0fcx D N A * ® iR L x 2 0 P d ©1@A C 

SSL*. 

X T 7 7* 3 :JSS7*7X5 KpTB 1 © fft & 

i. i 3 0KD«4itsaiiHE?ffl*s 
'<A;x'A> | iyyyi'X'74y74iiA 
0 2 1 t*©iMlfc 

/''y-7x y-i i ;yyyi'x-7'f-o'7-( i p 

LNo. 7 (7*#*-«x h BIKlFgt Ztiimmux 
1 1 5 0^) t7y 'J sAyi-i/yi'* (0. 
04 P g / m t ) £ £• t- P Y s flt lg l|b ( b 'I 7* b V 
lOgx NaC4 5 

gx 4 - a utA h j i 5 g ? 

tliT 1 2 i Lx pH7. 0 £LTttS3L*tg 
Ifi) «I>T30 X T-IR18 Lx 1 0 5 {g?&tR© 0 . 

1 m g *X * - f-7 A-¥t5HS (>y-7ttx 
9 — 7~ 7 it ~ 2 5 - g £ 1 iIS*Cii'Lx *- 
b7u-7*LAct>©)C®fflLx 3 0 T 7 3 B Tal 
3g«L*®x 3 o x-*iHt£L*. ttfflgSSttt 

acA»jx sa^-itea^faia^x 7 ;u * o 5 e v 
b't£C<k*37*7X 5 KDNA41B8L. 7tfa- 
x8t55&*AT#0f L*. 

*©IS*x 5 2 M d 7*5 X 5 K0IR5SL* a 7 A 
02 It** 1# Ac. 5 2 M 4 75 X 5 K C ti 7’ 7 
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* 5 

Tx a 7 A 0 2 I tt (C It C. © il ± ft 5 S a & ¥ « 
T^iSLttl'. a7A0 2 1tt£PY®ftlgilbX 
! lit, 7 0 Tol®# Lx «B I,* 8R8-»*?* 3 
afiijSLfciix SIS* CSS Lx gaiaKPMS! 
il*?f -j C i Ci ») x te&iVifiigfcjBSIL*:. 
»%>n/;assaf®2.2xio , BSi ! -/m«&o ! 

2.2 x 1 0 *!S-?/m££-e*i-?ftay 7 y© 

scaaLfca, 

■to»S*x 2.2x1 0’8S^/m i oiaKx 
It 2 0 EE 4 1 2 0 EE © a + #’ A<5E t L x 2.2 x 1 
0 *BS J f-/m«ffla®T«2 0E4 ! 2 EE©5Et 
A< tt U! S £i fc . AXf/s ncoUTUt 
yj**ffli'x m»©k»*;to/c. ts u H 0 .«®$ 

( 1 m < 0 2 . 6 x 1 0 *86?-* #t/) «• 1 

m £ X * 7 3 17C4ilfciS. 2 0 EE 4 1 7 ES 
)4<5Et:L/c. l£-,Tx a 7 A 0 2 1 til 12 x MS 
4cWUTlPJ24Slt$*f £ £ *91 <->:*'£ 

££ -3 tc • 

7-ff7-( a 7 A 0 2 ltfe©I2lfettg6aa^ 

ifcCx 1 0 A gOa 7 AO 2 lttO^DNACl 
Q3 .j. v h ©S1PRB jB A h a IB ( 7 r >P 7 •> 7 
ft) *SDix 3 0 <u £ © Aha C 1 0 m 

M h ') X - J® St ( p H 7 . S ) x 6 0 m M N a C 
£ x 7 m M M s C £ ,x 1 OmMEDTA. 1 m 
M -7 f- * X P 4 h - ;p) «tJX3 7til$rB‘J5l5&x 
5 JCSJffi «• 0 . 1 A»g/m£ffla^tl?-i'''>A*# 

£.' 0 . 8 X © (EBi * T *' d - A y ;p ( -c -fe x ^ • 

0 * - * • 7*7 h ') ft) (C»Lx 7 #d-a 8 
SvikDitfr-, 2i. jjtfft^x v/TXx 

3.5Kb © A h a II DNASifrCffl^-f*®# 
*«JUJ Lx »HfC £ *) x 6 5 X X 5 tflBlJD&L 
7c. BSLfcy/bC 2 fSST E8*ffi ( 1 0 m 
M HJ A - SB (pH8.0) x O.SmMBD 
TA) *JnAx TE [10mMP)A-SBx 1 
mMEDTA (pH 8.0) )«aj?KXtaiOLfc 
7 * J - il'i JUDaT x 7 i 7 - A'fibUi.&jj fc. 

1 0 , 0 0 0 r p mX 5 » RS ifi <t'L x ±®*# 
ffiLTiUix 1 / ( 0© < MN a C Jfci0 : 2(88 
© x £ 7 -A-illiT, - 8 6 X JC 1 0 »M1 


© 9 a - s-V 9' 

7 » V 7* 1 : 7-(f 7( a 7A0 2 1 t* © fft & <* 
DNAH77'|-©itB 

2 50m£©PY««:JgieC7-f-y7'fa 7A 
0 2 1 tt*ffi®Lx t*J£13«Lit. 0£6.OOOr 

pdx io 5 )-raa-t'Lx i o o m £ o i o o 

m M N a C £ x 1 OaMHA - Jgjg (pH 7.9) 

- 1 0 m M EDTAXitilLfc. Hffix MS 

LX1 0 m £ 0 1 5 0mMNaC£ - 1 OOmM 

E D T A ( p H7.9 ) (C.MjS Lx ® ** S5 J£0.25 m 

g / m £ 0 9 y*? -- A'iJjDA./c. 3 7 X X 1 B# 

PoHy + A^-l-Lx 1 3 m £ © 1 0 0 m M 1 9 
X -SBt ( p H 7.9 ) - 1 0 0mMNaC£-2 
XSDStJIlATx < Og^Lfc. &Kx 

±gaSDS®*XjaSJLfc7i7 -jt, - 9 a a * 
'PA (1 : 1) ««X 4 0 ttl ffi * » *) igL/c&x 
±®«#®Lx 2 S07&X 9 7 -;u*)5Da.Xx £ 
LfcSl-'itRfc*'? X«X0iRLfc. 8 0 XX 
;)-AX30ilt#a. 02SL, 2 0 0 V e 0>m 
®*K!SffiL fc. 

tiCiCiODNAjl!?; - ;Ptt« L fc & x 

lO.OOOrpmXlO #&!&<£.> Lx D N A 

4@(!Lx 10//£©MS*«:!a«L7c. *t, 

5 A g©p UC 1 - 7)Al F ( 7 t AP 

> 7 ft) £ 5 x i y h CMBBiS H i n c D X 
rllft&x fgo T E jaiD 7 i 7 - AP^Sn A. X 7l£ 

«x ±JB*-#®Lfc. fcKx PJ»®£f*Xi? 

7 -7Pfct«x DNA«-0JRLx 20Ai£©a£®7j< 
cffiiSLfc. c © D N a Siftc 5 /« £ ©*J!SB 

7)M')*A7r#-f (Sllx 2xx-/h) x 

50a(© 0.1M7')A - S8St»9iift ( p H 8 . 
0)x 15£«£©ai»;k*flll;lfc»x 6 0 X X 1 
l#IBH 7 + i-:-hLx 7 AP * l )7£A?--fe'j8 
SlSSlx 7 i 7 - ap - ? D D * ap 
A ® S * 2 0 It & x Jc®*ft-lRLx x.9 J - 
DNAi0®L,, 2 0A <al9* 

tca«L tz. 

tittCx 1 Qji£© Aha inqBi-feDNA?8ig3:l 
0a< © H i n c n^ttlipUCl 8 ^ 9 9 - D U 
A 1 /i £©T 4 DNA')/a' — -fe’ 
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< $ ?H i§ . 0 . 1 ■=• v h ) . l.iMSO. 

h -/U (J£#(b4*) .7.5 a 
< © 1 0 mM7rV •> y 3 'i y-H . 

2 5 A 4 © 3 f§ jg&K£igj& (200mMh'J* 

-UK ( P H 7 . 6 ) . 2 NMM ! C f i) ti 
&V 5 a 7 5 a 4 iU. 

1 4 t T 6 l*|W] 4 y+ * •<- h L fc. »S>*tfc 
V x-HK&W. i o A e Zx 3 y h y>a>-fim. (ta 
BSI^. _2_. 6 1 6 - 6 2 6 (1983)) riB 
SC/clOOA<©^)lBfflDHltt (ATCC3 

3 8 4 9) ®3ye-ryHr*Clli, 0 ft 

15#IBHy**-<-l-U. 4 2tt( #»|S|# 
iS 9 k fc St . 0.9m«©L7'D^.jBi # *S 1ft (1 
0l®H7)y. 5 g © N a C 4 . 5 §®(- 

X V X* X h ? 9 I- . ^^3-7 1 gitoi @ 
*7!lii Lfclglft) £))]!*.. 3 7ftl $|3H 
xti'i - )U 5 8$ 18 6? 5 0Ag/m4©7y 
f ■> i) V&-£V L 7 a (L7n X®# 

JSIfitC 1 .ZHttiZ£ 1 >K.mmfiDx.tzi&l&) 
K7P- hU;, 

A (•> 7 Tit) ; ® L . 10xxy^-l-tt, 0. 
1K7 0- JK 0 . 2 H Hi V f .=- n> f o ij K y „ 
o. 2 % b s a z ) teat. 

6 0 r T 3 ^relisaufc. Die. ±SBffij8Eic. 

7T-/71 Tf^K Ufc” N A r 

o-7'£»n;Lfc''-(7'')i3«tl>£7.f;t/*-£A 
n. 56fti8N , y + *'!-n,fc 1 /wr 

^ s y St. 5 C t® 4 xSCC— 0 . 

1 H S D S 1 5 tffiij 4 L . 7 4 

^X»7 < fPiCtt? A, t- h 

7 •/ * 7 7 7 ^ £ if tz . 44 •/ y -f y •> 7 7 ^ 

t4i43D;-t7^-7y- h «k ») f&4'. 

15 St . 151 a © y £ 

{TV's 4 i 7 f( 7 ?o - y AM a D H 1 / p C A 
5 & A D H 1/P CA 1 $ mgg L . 

74f74 a 7 A 0 2 ltt®aMiai8li 

fo «ff 

m« L * * •>• T 4 7 9 n - v *IB0 D H 1 / p 
CAS&AtXDH 1/pCA 1^'^Bi rnbioa £ Do 
ly b<DHm Cffi T . fftf4x753 5 fpCA 


HBSB3B3-137G84 (13) 

* 7- V 7 2 : 7 D i - /. ^ 7' i; 7 4 -e - > 3 y tc 

<fc*!a±i4$ea(£■?©:? □ - y © n*g 
7 U - )Cj£lf/;3 Di-S 2(J(0i ) n -fe ;i< 
D-X7<4-#-CP7'J*l /> 5!C. 7 y e •> 
')y ( 5 0 A g / m 4 ) Hff)D5i,7ti3- 

* (600Ag/m4) *£-fr 3 P(S7‘U-MC& 

l-> y + j^- Hfc. — ft © 7 •< 

9 ~ 3 ♦> . 2 . 5 m l © 0 . 5 N N a O H £1511*.. 

5 #13*9 L. 1S&&. £???© 1 M 1- ') 7 - lg®! 

( P H 7 . 5 ) 5'#HiEU:. Site 

St. 8bC2.5n401Mh'J7-68 (pH 
7.5) -•1.5MNaC«-C5#ffliBgU. ffl 
«&. 8 0 r tt 3 *$131. MSTrmSCtc. 

7 4 K9 - i&btz>) * 1 0 mMffl 0 . 1 XS D 
S - 4 x S C C (SCO (2 0.1 5M N a C 4 
- 0 . 0 1 5 M 9 x yfit-#- h 'J 7 i ( p H 7 . 

5) **f) *» 0 *. 6 0 11 1 5 tf-fBliSSS). 

7^yp^-±©7ni-*btS8M). 6 m £ © 7" 

i"''(7' l JiSS (4 I see. 1 0 x r y /\ - h . 
1 0 Ogg/mlD-tyrAr-lxUSiDN 

5ti(fpCAI{IB5fc. 7" 7 A 5 K P C 
ASi'WpCAliBIIBS. C I a I . E c 
i* I . Sac I „ Hind u „ K p n I 

TWWL. 0 . 7 H 7 *• o - t. y;y®Sii4iBrt?5)- 
CrfidiCJ;*). (yf-)DNA (|<j 3 . 5 
Kb) ©affi»*ifia«ftaLfc ($7@£iH) 

* © 8 S S. p CA 1 It p CA 5 iaiSl3K-( y 
it- - h D N A $ $B * i, \X,ti 9 a - V -£$> & z £ # 

nm,tz. 

fct'-c. «Sffi? 9 i*$*iT 7 a. r 7 a 5 k P c 
a s £ & a a I® si jR t? ® a l. * 9 ?-puct 

t<t(fpUC9C4)7i'D-iy7'tfcS. Birn 
bio»£Dolyf>©75r£4Cfit-, TDNAffifi-tttr 
7AS KDNAtSJBt,*:. 

SbtlfcDNAtl 8 a 4 © T E ( p H 7 . 5 ) 
ClfiSSk. 2 a 4 © 2 N N a OH^Ini. fgt 
5#iaiffiiffL. 8 g 4 0 7 , 5 MBK? y t i 7 
Aillli. 1 0 Og 4®ftx^/ x 

9J -yuet»*f? -,tz. 

12,000rpmT5 fl-rallfi-t'L. ttiS^EIiR 
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, & ® L > 0.5pm» l/Smli«Ui 
tc?*SJktCj3tt£-ttfc. 5 v t VWSILtzT? 
X % K D N A ( 5 p m o I) C 1 . 5 P 4 © 1 0 
igffl®<'^>'-aajjS(^«i®) i Morn 
-? - D N A ( P L -A4 *9r 5 * A/&) , 4.5 
/> e <OM&fc£ till*.* -k®i 1 2 piH, 6 0 
T T 1 5 #P.J|»niS{*x SfiT 2 0 miJKELfc. 

c ©5iS*fitc 2 e © C«-’*P) ATP (4 
OOCi/mmo 1, 7 7 is + i> • is Y s< V ) h 
1 t> 1 0 9 U 7 -Vift&jS 2^-v 

h ) £ On A > S £■ L A:. C © ift'a’®© 3 . 2 A 
<f-3«4afflffl2 /« < © d NTP + d d N T P 
S£« CtiBi§) tcOnA, 4 2fC2 0$HB!J5S'B 
LA. «•* c 1 u t © *■ X - xrS« CSSiS) 

* On A, £ <i> C 4 2tt2 0 # 10 & H L Ac . 8 

&«c, 6 * e a> 9 5 x * ^ i 7 s K a* (o.i 

Xy oA7* / - 0 . 1 X + •> y y 

->7 V -A/££{;) tflOAA:. 6 

%7 9 ') ns7 % K ■R«yn/^ffau. ±£Sl5 
«2pli7r7H, 1 7 0 0 VT6RKI. U 

It ■» A:&x p K K 2 2 3-3 

4<S)ft4 2 (B© B a m H I KSSgBffi© •? $ — -7 
fflAWH^Hfcill£8ft4DNA#? (4.6 
Kb) tgjffl U, KKfCiO. 6 5 TT 5 ^TbI 

y«'*»8l,x 7 jl y -/uttifiau 
7. 9 j — /P fet i® •£■ (t i»', DN A^BdU,. 2 0^ 

« ©*&B*tc@iS L A:. Kj 1 a« g ©0« Liz D 
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HRS0363*137684 (18) 


5 0 < * © 1 > 

tcttaacaccctgcgtcaaaaattcatatttactaa 

aattacttccactttctgcattttttcataacatcactcatatcttttaaattctagtaatgaaaaacactattatatcataatcaattcgtatcttaataaaacacatgcagctaactt 

10 20 30 40 50 60 70 80 90 100 lin 

atggataacaatccgaacatcaatgaatgcattccttataattgtttaagtaacccpgaagtagaagtattaggtgcagaaagaatagaaactggttacaccccaatccatatttccttg 

MetAspAanAanProAsnIleAsnGluCys IleProTyrAsnCysLeuSerAsnProCluValGluValLeiiGlyGlyCluArglleGluThrGlyTyrThrProIleAspIleSerLeu 


<50 460 470 480 

__gta 

PhaAlaValGlnAanTyrGlnVaXProLeuLeuSerVal 

590 600 

AACTAGGCTTATT 
anAapLeuThrArgLcuIle 

720 


s^^s^ss^ss:^Ksis5K5s^5ssssisss!sssb^jsa^^ssKsssss! 

7 30 740 750 760 770 700 790 80 o' «*» ' ' 

1060 1070 1000 


970 980 990 1000 1010 1020 1030 1040 miA 

1090 1100 1110 1120 1130 1140 1150 1160 1170 1ta . 

1210 1220 1230 1240 1250 1260 1270 1280 1290 non 

TAC/.GAAAAAGCGGAACGGTAGATrCGCTGGATGAAATACCGCCACACAATAACAACGrGCCACCTAGGCAAGGATTTAGTCATCGATTAAGcriTr* , P‘r7*o\ 1310 13 20 

TyrArgLya SccGlyT1irvalAspScrLcuAspCluIleProProGl.nA3nAsnA3nVaiproProArgGlnGlyPh&ScrHisArgLQuSerHisValscrMetPheArgScrGlyPhe 


$ 5 0 <* © 2 ) 


ACTAA' 

SerAa 




1450 1460 1470 1480 1490 1500 1510 1520 1530 1540 1550 1 *ifin 

1570 1580 1590 1600 1610 1620 1630 1640 1650 1660 1670 IfiflO 

CAAACATATCCCGTAAGAATTCCCTACGCTTCTACCACAAATrrACAATTCCATACATCAATTGACGGAACACCTATTAATCAGGCGAATrrrrCAGCAACTATGAGTAGTGCGACTliJ 

GlnArgTyr ArgValArglleArgTyrAlaSerThrThrAsnXeuGlnPheKisThrSerlleAspGlyArgProIlaAsnGlnGlyAanPhoSerAlaThrHa tSerSerGlySer Asn 


1690 


1700 


1710 


1720 


1730 


1740 


1750 


TTACAGTCCGGAAGCTTTAGGACTGTAGGTTTTACTACTCCGTTTAACTTTTCAAATGGATCAAGTGTATTTACCTTAAGTGCTCATCTCTTCAATTCAGGCAATGAACTTTATATAGAT 
LeuGlnSerGlySerPheArgTArValGlyPheThrThrPro PheAanPheSerAanGlySerSerValPheThrLauSerAlaHisValPheAsnSerGlyAsnGluValTyrlle 5 ** 


IcAsp 


1810 


1020 


1830 


1840 


1850 


1860 


1870 




1960 


1970 


1980 1990 2000 • 2010 2020 2030 in in 

2050 2060 2070 2080 2090 . 2100 2110 2120 2130 2140 2150 2160 

2170 2180 2190 2200 2210 2220 2230 2240 2250 2260 2270 ' 2280 

ACGCTATTCGGTACCTTTGATGAGTGCTATCCAACGTATTTATATCAAAAAATACATGAGTCGAAATTAAAAGCCTATACCCGTTACCAATTAACAGGGTATATCGAAGATAGTCAAGAC 
ThrLeuLeuGlyThrPhe AspGluCysTyr ProThrTyrLeuTyrGlnLys IlcAapGluSer Lys LeuLya AlaTyrThrArgTyrGlnLauArgGlyTyr IleGluAapSerGInAsp 

229 0 2300 2310 232 0 *2330 2340 2350 2360 2370 2380 2390 2400 

TTACAAATCTATTTAATTCGCTACAATGCCAAACACGAAACAGTAAATGTGCCAGCTACGGGTTCCTTATGGCCGCTTTCAGCCCCAAGTCCAATCGGAAAATGTGCCCATCATTrrraT 
LouGXu IleTyrLeuIleArgTyrAanAlaLyaHisGluThrVa lAanVaiProClyThrGlySerLeuTrpProLauSerAlaProSerProIleGlyLyaCyaAlaHiaHisSerHis 

2410 2420 2430 2440 -2450 2460 2470 2480 2490 2500 2510 2520 

catttctccttcgacattgatgttggatgtacagacttaaatgaggacttaggtgtatgggtgatattcaagattaacacgcaagatggccatgcaacactacgaaatctagaatttctc 

HiaPheSftrLeoAapIlcAspValClyCysThrAapLetiAanGluAipLeuGlyyolTrpvalllePheLysIleLyaThrGlnAjpGlyHi.AlaArgLcuGlyAsnLauGluPheLeu 


2570 2580 


2590 


2600 2610 2620 2630 ' Kin 

CAAGAGAAACCATTAGTAGCAGAAGCACTAGCTCCTGTGAAAACAGCCCACAAAAAATGCAGACACAAACGTGAAAAATTGCAATCGCAAACAAATATTCTTTATAAAGAGGCAAAlraa 
GluGluLys?roLcuValGlyGluAlaLauAlaArgValLysArgAlaGluLysLy*trpArgAapLyaArgGluLy»LeuGluTrpGluThrAsnIleValTyrLysCluAlaLysClu 

2650 2660 2670 2680 2690 2700 2710 2720 2730 2740 2750 2760 

TCTCTAGATGCTTTATTTGTAAACTCTCAATATGATAGATTACAAGCGCATACCAACATCCCGATGATTCATGCGGCAGATAAACGCCTTCATACCATTCGAGAAGCTTATCTGCCTr at 
S crVa lAspAlaLcu Pha Va lAa nSerGlnTyrAspArgLeuGlnAXaAs pThrAanlleAlaMe tIleHisAlaAlaAapLya ArgValHisSar IleArgGluAlaTyrXeuProGlu 
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HffflB63-137684 (19) 


% 5 61 3 ) 


2770 2780 2790 2800 2810 2820 .2830 2840 2850 2860 2870 2880 

CTCTCTGTGATTCCCCCTCTCAATGCGGCTATTTTTCAAGAATTACAAGCGCCTATTTTCACTGCATTCTCCCTATATGATGCCAGAAATCTCATTAAAAATGCTGATrrTAATAATCGC 
LauSerVallleProClyVa lAsnAlaAlallaPheGluGluLeuCluClyArgllaPheThrAlaPheSerLeuTyrAapAJLaArgAanVallleLyjAsnGlyAspPheAsnAsnGly 

2890 2900 2910 2920 2930 2940 2950 2960 2970 2980 2990 3000 

TTATCCTGCTGGAACGTGAAAGCGCATGTAGATGTAGAAGAACAAAACAACCAACGTTCGGTCCTTGTTGTTCCCGAATCGGAAGCAGAAGTGTCACAAGAAGtTCGTGTCTGTCCGGGT 

LeuSerCysTrpAsnValLysGlyHisValAspValGluGluGlnAanAsnGlnArgScrValLeuValValProCluTrpGluAlaGluValSerClnGluValArgValCysPcoGly 

3010 3020 3030 3040 3050 *3060 3070 ' 3080 3090 ‘ 3100 3110 3120 

CCTGGCTATATCCrrCGTGTCACAGCCTACAAGGAGGGATATGGAGAAGGTTGCGTAACCATTCATGAGATCGAGAACAATACAGACGAACTGAACTTTAGCAACTTTGTAGAAGACGAA 
ArgGlyTyr IleLeuArgValThrAlaTyrLyaGluGlyTyrGlyGXuGlyCya ValThrlleHisGluIleGluAsnABnThrAspGluLauLysPheSerAanPheVa lGluGluGlu 

3130 * 3140 3150 3160 3170 3180 3190 . 3200 3210 3220 3230 3240 

GTATATCCAAACAACACGGTAACGTGTAATGATTATACTGCGACTCAAGAAGAATATGAGGGTACGTACACTTCTCCTAATCGAGGATATGACGCACCCTATGAAA GC AATTCTTCTGTA 

ValTyrProAanAanTTirValThrCysAanAapTyrThrAXaThrGlnGivjGluTyrGluGlyThrTyrTlirSerArgAsnArgGlyTyrAipGlyAlatyrGluSarAsnSerSarVal 

3250 3260 3270 3280 3290 3300 3310 3320 3330 3340 335tf 3360 

CCAGCTGATTATGCATCAGCCTATGAAGAAAAAGCATATACAGATGGACGAAGAGACAATCCTTGTGAATCtAACACACCATATCGCCATTACACACCACTACCAGCTGCCTATGTGACA 
ProAlaAspTyrAlaSerAlaTyrGluGluLyaAlaTyrThrAapGlyArgArgAapAa nProCysGluSorAanArgGlyTyrGlyAspTyrThrProLeuProAlaGlyTyrValThr 

3370 3380 3390 3400 3410 3420 3430 3440 3450 3460 3470 ’ '3480 

AAA GA ATT AGAGT ACTTCCC AGA A ACC G AT AAGGT ATCGATTGA CATCGC AGAAAC GG AAGGA AC ATTCATC GTGGAC AGO GTGGA ATT ACTTCTT ATGGA GGAAT AATATATGCTTTAA 
LysGluLeuGluTyrPheProCluThrAspLya ValTrpILeGluIleGlyGluThrGluGlyThrPhelleVa lAspSerValGluLeuLeuLeuMetCluGlu*** 


SB 6 m 


i-f ikb 



^—1100 bp 

Ah Cl Ec Ec Cl EcHd Kp Hcl PvAh 

-* 1 1 -■-»-»—*-1-.-_-, . 


Ps : Pst [ Ec : EcoR) Bm: BamH | 
Pv: Pvufl Bg; Bg] I Hd : 11 ind Q 
Cl : Cla | Kp: Kpn | Ah : Aha {fl 
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WI310363-137684 (20) 


% ? l 2 i*od 


AAATTGTAGTAATCAAAAACAGTATTATATCATAATCAATTGCTATCTTAATAAAAGAGATGCAGCTAACTT 

10 20 30 40 50 60 70 80 90 100 110' 120 

AT G CA T AACAATCC GAACATC AATGAAT GC ATTCCTT AT AATTCTTT AACTA ACCCTG AAGT AGAAGT ATT AGGTGGAGAAA GAAT AGAAACTGGTTAC ACCCC AATC G AT ATTTCCTTG 

MetAapAanAanProAanlleAanGluCyalleProTyrAanCyaLeuSerAanProGluValGluValLeuGlyClyGluArglleGluThrGlyTyrThrProIleAapIleSerLeu 

130 140 *50 160 170 180 190 200 210 220 230 240 

TCGCTAACGCAATTTCTrrTGAGTGAATTTGTTCCCGGTGCTGGATTTGTGTTAGGACTACTTGATATAATATGGGCAATTTTTGGTCCCTCTCAATGCGACGCArrrCTTGTACAAATT 

SerLeuThrGlnPheLeuLeuSerGluPheValProClyAlaGlyPheValLeuGlyLeuValAapIlelleTrpGlyllePheGlyProSerGlnTrpAspAlaPheLeuValClnlle 

250 260 270 280 290 300 310 320 330 340 350 360 

GAACAGTTAATTAACCAAAGAATAGAAGAATTCGCTAGGAACCAAGCCATTTCTAGATTAGAAGGACTAAGCAATCTTTATCAAATTTACGCAGAATCTTTTAGAGAGTGGGAAGCAGAT 
GluClnLeuIleAanGlnArgIleGluGluPheAJLaArgAanGlnAlaUeSerArgl.euCluGlyleuS«rAanLeuTyrGlnIleTyrAlaCluSerPheArgGluTrpGluAlaAsp 

370 380 390 400 410 <20 430 440 450 460 470 480 

CCTACTAATCCAGCATTAAGAGAAGAGATGCGTATTCAATTCAATGACATGAACAGTGCCCTTACAACCGCTATTCCTCTTTTTGCAGTTCAAAATTATCAACTTCCTCTTTTATCAGTA 
ProThrAanProAleLeuArgGluGluMet ArglleGlnPheAanAapMetAanSerAlaLeuThrThrAlallaProLauPheAlaValGlnAjnTyrGlnValProLeuLeuSerVal 

490 500 510_ 520 530 540 550 560 570 580 590 600 

TATGTTCAAGCTGCAAATTTACATTTATCACTTTTGAGAGATGTTTCACTGTTTGGACAAAGGTGGGGATTTGATGCCGCGACTATCAATACTCGTTATAATGATTTAACTAGGCTTATT 

TyrValGlnAlaAlaAanLauHlaLauSerValLeuAcgAapValSerValPheGlyClnArgTrpGlyPheAapAlaAlaThrllaAanSerArgTyrAanAspLauThrArgLauUe 

610 620 630 640 650 660 670 680 690 700 710 -720 

GGC AACT ATAC AGATT At GCTGTGCGCTGGT AC AATACGGG ATTAGAGC GTGTATGGGGACCGG ATTCT AGAGATTGGGT AAGGTATAATC AATTT AGAAGAGAGCTAAC AC rtACTGT A 

GlyAanTyEThrAapTyrAlaValArgTrpTyrAanThrGlyLauGluArgValTrpGlyProAapSerArgAapTrpValArgTyrAanGlnPlieArgArgGluLauThrLauThrVal 

730 740 750 760 770 780 790 800 810 820 . 830 840 

TTACATATCGTTGCTCTATTCTCAAATTATGATAGTCCAAGGTATCCAATTCGAACAGTTTCCCAATTAACAAGAGAAATTTATACGAACCCAGTATTAGAAAATTTTGATCCTAGTTTT 

LeuAapIleValAlaLeuPheSarAsnTyrAapSerArgArgTyrProIleArgThrValSerGlnLeuThrArgGluIleTyrThrAanProValLauGluAanPheAapGlySerPhe 

850 860 870 880 890 900 910 920 930 940 950 960 

CGTGGAATGCCTCAGAGAATAGAACAGAATATTAGGCAACCACATCTTATGGATATCCTTAATAGTATAACCATTTATACTGATGTGCATAGAGGCTTTAATTATTGGTCAGGGCATCAA 
ArgGlyMetAlaGlnArglleGluGlnAanlleArgGlnProHiaLeuMet AapIleLeuAanSerlleThrlleTyrThrAapValHia ArgGlyPheAanTyrTrpSerGlyHiaGln 

970 980 990 1000 1010 1020 1030 1040 1050 1060 1070 1080 

ataacagcttctcctgtagggttttcaggaccagaattcgcattccctttatttgggaatgcggggaatgcagctccacccgtacttgtctcattaactggtttggggatttttagaaca 

IleThrAlaSerProValGlyPheSerGlyProGluPheAlaPheProLeuPheGlyAanAlaGlyAanAlaAlaProProValLeuValSerLeuThrGlyLeuGlyllePheArgThr 

1090 1100 1110 1120 1130 1140 1150 1160 . 1170 1180 1190 1200 

ttatcttcacctttatatagaagaattatacttggttcaggcccaaataatcaggaactgtttgtccttgatggaacggagttttcttttgcctccctaaccaccaacttgccttccact 

LeuSerSerProLeuTyrArgArgllelleLeuGlySerGlyProAanAanGlnGluLeuPheValLeuAapGlyThrGluPheSerPheAlaSerLeuThrThrAanLeuProSerThr 


3 f ‘*0 (*©2) 

1210 1220 1230 1240 1250 1260 1270 1280 1290 1300 1310 1320 

atatatagacaaaggggtacagtcgattcactagatctaataccgccacaggataatagtgtaccacctcgtgcgggatttagccatcgattgagtcatgttacaatgctgagccaagca 

IleTyrArgGlnArgGlyThrValAapSarLeuAapValllaProProGlnAapAanSerValProProArgAlaGlyPheSerHiaArgLauSerHiaValThrMetLauSerGlnAla 


1330 1340 1350 _1360 1370 1380 1390 1400 1410 1420 1430 1440 

gctggagcagtttacaccttgagagctccaacgttttcttcgcagcatcgcagtgctgaatttaataatataattccttcatcacaaattacacaaatacctttaacaaaatctactaat 

AlaGl yAlaVa lTyrTKr LeuArgAla ProThr PheSer TrpGlnHiaArgSer AlaGluPheAanAan lie lie ProSarSerGlnllaThrGloI la ProLeuTtirLysSarThrAan 


1450 1460 1470 1480 1490 1500 1510 1520 1530 1540 1550 l 5fi o 


1570 1580 1590 1600 1610 1620 1630 1640 1650 1660 1670 1680 

agatatcgggtaagaattcgctacgcttctactacaaatttacaattccatacatcaattgacggaagacctattaatcagggtaatttttcagcaactatgagtagtgggactaattta 

ArgTyrArgValArglleArgTyrAlaSerThrThrAanLeuGlnPheHiaThrSarliaAapGlyArgProIleAanGlnGlyAanPheSerAlaThrMatSarSerClySerAanLeu 

1690 1700 1710 1720 1730 1740 1750 1760 1770 1780 1790 1800 


1810 1820 1830 1840 18S0 1860 1870 I860 1890 1900 1910 1920 

ATTGAATTTCTTCCGGCAGAAGTAACCTTTCAGGCAGAATATGATTTACAAAGAGCACAAAAGGCGGTGAATGAGCTGTTTACTTCrrCCAATCAAATCGGGTTAAAAACAGATGTGACG 

lleGluPheValProAlaGluValThrPheGluAlaGluTyrAapLauGluArgAlaGlnLyaAlaValAanGluLeuPheThrSarSerAanClnlleGlyLeuLyaThrAapValThr 

1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 

GATTATCATATTGATCAAGTATCCAATTTAGTTGAGTGTTTATCAGATGAATTTTGTCTGGATGAAAAACAAGAATTGTCCGAGAAAGTCAAACATGCGAAGCGACTTAGTGATGAGCGG 

AapTyrHialleAspClnValSerAsnl^uValGluCyaLeuSerAapGluPheCyaLeuAapGluLyaGlnGluLeviSerGluLyaValLyaHiaAlaLyaArgLeuSerAapCluArg 

2050 2060 2070 2080 2090 2100 2110 2120 2130 2140 2150 2160 

AATTTACTTCAAGATCCAAACTTCAGACGGATCAATAGACAACTAGACCGTGGCTGGAGAGG AAGT ACGGATATTACCATCCAAGGA GGC GATGACGTATTCAAAGAGAATTACGTTACG 
AsnLeuLeuGlnAapProAsnPheArgGlylleAanArgGlnLeuAapArgGlyTrpArgGlySerThr AapIloThrlleGlnGlyGlyAapAapValPheLyaGluAanTyrValThr 

2170 2180 2190 2200 2210 2220 2230 2240 2250 2260 2270 2280 

ctattgggtacctttgatgagtgctatccaacgtatttatatcaaaaaatagatgagtcgaaattaaaagcctatacccgttatcaattaagagggtatatcgaagatactcaagactta 

LeuLeuGlyThrPheAapGluCyaTyrProThrTyrLeuTyrGlnLya IleAspCloSarLyaLeuLyaAlaTyrThrArgTyrGlnLeuArgGlyTyrllcGluAapSarGlnAapLeu 
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@ (te> 3) 

2290 2300 2310 2320 2330 2340 2350 2360 2370 2380 2390 2400 

CAAATCTATTTAATTCGCTACAATGCAAAACATGAAACAGTAAATGTGCCAGCTACCGGTTCCTTATGCCCGCTTTCACCCCAAACTCCAATCCGAAACTGTGGAGACCCCAATCGATGC 
GluIleTyrLeuIleArgTyrA3nAlaLysHisGluThrValA3nValProGlyThrGlySerLeuTrpProl.euSerAlaGlnSerProIleGlyLy5CysGlyGluProAsnArgCys 

2410 2420 2430 2440 2450 2460 2470 2480 2490 2500 2510 2520 

gccccacaccttcaatggaatcctgacttagattgttcgtctagggatccagaaaagtgtgcccatcattcgcatcatttctccttacacattgatgtaggatgtacagacttaaatgag 

AlaProHiaLeuGluTrpAanProAjpLauAspCysSerCysArgAspGlyGluLysCysAlaHisHlsSarHisHiaPheSerLeuAspXleAspValGlyCysThrAapLeuAanGlu 

2530 2540_ 2550 2560 2570 2580 2590 2600 2610 2620 2630 2640 

gacctaggtgtatgggtgatctttaagattaagacgcaagatgggcacgcaagactaccgaatctagactttctcgaagagaaaccattagtaggagaagccctagctcgtgtgaaaaga 

AspLeuGlyValTrpValZlePheLysIleLysThrGlnAapGlyHl«AlaArgLauGlyAsnl.euGluFheLeuGluGluLy3ProLeuValGlyGluAlaLeuAlaArgValLysArg 

2650 2660 2670 2680 2690 2700 2710 2720 2730 2740 2750 27*60 

gcggagaaaaaatggagagacaaacgtgaaaaattggaatcgcaaacaaatatcgtttataaagaggcaaaagaatctgtacatgctttatttgtaaactctcaatatgatcaattacaa 

AlaGluLysLysTrpArgAapLysArgGluLysLeuGluTrpGluThrAsnlleValTyrLysGluAlaLyaGluSarValAapAlaLeuPhaValAanSerGlnTyrAspGlnLeuGln 

2770 2780 2790 2800 2810 2020 2830 • 2840 2850 2860 „ 2870 2880 

gcggatacgaatattgccatgattcatgcggcagataaacgtgttcatagcattcgacaagcttatctgcctgagctgtctgtgattccgggtctcaatgcggctatttttgaagaatta 

AlaAjpThrAanlleAlaMetllaHlsAlaAlaAjpLysArgValHijSerIleArgGluAlaTyrLeuProGluLeoSeryallleProGlyyalAsnAlaAlallePheGluGluLeu 

2890 2900 2910 2920 2930 2940 2950 2960 2970 2980 2990 3000 

gaagggcctattttcactgcattctccctatatgatgcgagaaatgtcattaaaaatggtgattttaataatggcttatcctgctggaacgtgaaagggcatgtagatgtagaagaacaa 

GluGlyArgllaPheThrAlaPheSerLauTyrAspAlaArgAsnValZleLyaAanGlyAspPheAsnAsnGlyLeuSerCysTrpAsnValLysGlyHijValAspValGluGluGln 

3010 3020 3030 3040 3050 3060 3070 3080 3090 3100 3110 3120 

AsnAanGlnArgSerValLeuValValProGluTrpGluAlaGluValSerGlnGluValArgValCys ProGlyAxgGlyTyrIleLeuArgValThrAlaTyrI.yaGluGlyTyrGly 

3130 3140 3150 3160 3170 3180 3190 3200 3210 3220 3230 3240 

GAAGCTTGCCTAACCATTCATGAGATCGAGAACAATACAGACGAACTGAAGTTTAGCAACTCCGTAGAAGAGGAAATCTATCCAAATAACACGGTAACGTGTAATGATTATACTGTAAAT 
GluGlyCysValThr IleHlsGluIleGluAsnAanThrAspGluLeuLysPh&SerAanCyBValGluGluGlulleTyrProAsnAsnThrValThrCysAsnAspTyrThrValAsn 

3250 3260 32 70 3280 , 3290 3300 3310 3320 3330 3340 3350 3360 

CAA GAA GAATAC GGAGGTGCCT acacttctcgt aatcgagg at AT AAC GAAGCTCCTTCCGT accagctgattatgc gtcactctatgaagaaaaatc gtatacagatggac gaaga ga g 
GI nGluGluTyrGlyClyAlaTyrThrSerArgAanArgGlyTyrAsnGluAlaProSerValProAlaAapTyrAlaSerValTyrGluGluLyaSerTyrThrAspGIyArgArgClu 

3370 3330 3390 3400 3410 3420 3430 3440 3450 3460 3470 3480 

aatccttctgaatttaacagagggtatagggattacacgccactaccagttggttatgtcacaaaagaattacaatacttcccagaaaccgataagctatcgattgagattggagaaacg 
A snProCyaGluPhcAsnArgGlyTyrArgAapTyrThr ProLeuProValGlyTyrValThrLysGluLeuGluTyrPheProGluThrAapLyaValTrp tleGluIleClyGluThr 

3490 3500 3510 3520 3530 3540 3550 

GAAGGAACATTTAT C GTGGACA GCGTGG A ATT ACTCCTT ATGGACGAAT AGTCTCATGCAAACTCAGGTTT 
GluGlyThrPhelloValAapSerValGluLauLeuLeuHetGluGlu*** 
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